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(54) Camptothecin derivatives 

(57) A camptothecin derivative comprising a compound of the formula [I]: 



R 2 R 1 




[I] 



H 5 C 2 OH 



wherein R\ R 2 , R 3 , R 4 and ,p 5 are (A) adjacent two groups combine to form alkylene, or both are H, and one of the 
remaining three groups is -X^AIk m -R 6 ( and the other two are H. alkyl or halogen, or (B) adjacent two groups combine 
to form alkylene, and one of the carbon atoms of said alkylene group is substituted by -X^AIk^R 6 , and the remaining 
three groups are H, alkyl or a halogen, and one or two -CH 2 - of the alkylene in (A) or (B) may optionally be replaced 
by -O-, -S- or -NH-, X is -O- or -NH-, Alk is alkylene, R 6 is -NH 2 , 
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or -OH, m and n are both 0 or 1. or m is 1 and n is 0, which camptothecin compound is bound to a polysaccharide 
having carboxyl groups via an amino acid or a peptide, or a pharmaceutical^ acceptable salt thereof. Said camptothecin 
derivatives show enhanced antitumor activities but few side effects and are useful as a medicament. 
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Description 

TECHNICAL FIELD 

The present invention relates to a novel camptothecin derivative having enhanced antitumor activities. More par- 
ticularly, the present invention relates to. a novel. camptothecin derivative which is prepared by combining an ami- 
noalkoxy- or hydroxys Ikoxy-camptothecin compound with a polysaccharide having carboxyl groups via an amino acid 
or a peptide, and a process for preparing the same. The camptothecin derivatives ot the present invention can be 
delivered into a target region of the patient selectively and in significant amount, so that they can show desired phar- 
macological activities at the desired region of the patient. Therefore, the antitumor activities of the camptothecin com- 
pounds are enormously enhanced and their side effects can be reduced, and hence, the camptothecin derivatives of 
the present invention are extremely useful as a medicament. 

PRIOR ART 

Camptothecin is a plant alkaloid, and has the following formula: 



O 




and it has been known to show antileukemic and antitumor activities, and one of camptothecin derivatives, irinotecan 
hydrochloride {CPT-11 , 7-ethyl-10-[4-(pipendino)-1-piperidino]carbonyloxycamptothecin}, has already been put on the 
market. However, CPT-11 shows potent antitumor activities in clinical use but also shows severe toxicity like other 
antitumor agents, so that CPT-11 has been restricted in its therapeutic use [cf. Cancer and Chemotherapy, vol. 21 , p. 
709 (1994)] 

There have been synthesized various camptothecin compounds, and it has been reported that these camptothecin 
compounds show antitumor activities (Japanese Patent First Publication (Kokai) Nos. 279891/1 9B9, 22204B/1993, 
87746/1994, 228141/1994, and Japanese Patent First Publication (Kohyo) Nos. 503505/1992, 502017/1992). 

On the other hand, in order to enhance antitumor activities and also to reduce the side effects thereof as low as 
possible, these compounds having such severe side effects have been studied as to a kind of drug delivery system 
therefor, by which a necessary amount of a drug is selectively delivered into a target tissue. Especially, in the chemo- 
therapy of cancers, it is a serious problem that there is no significant difference between tumor cells and normal cells 
in sensitivity against anticancer agents, and many studies on targeting-type drug delivery systemfor anticancer agents 
have been done in order to selectively deliver an anticancer agent into a cancer-bearing region, for example, doxoru- 
bicin-polysaccharide complex (WO 94/19376), doxorubicin-inclusive liposome (Enhancement of effects of anticancer 
agents and targeting therapy, p. 227 (1987), published by Science Forum Ltd.). dextran-binding mitomycin (Enhance- 
ment of effects of anticancer agents and targeting therapy, p. 278 (1987), published by Science Forum Ltd.). 

As explained above, camptothecin compounds show excellent antitumor activities and are very useful as a med- 
icament but they are strictly restricted in clinical use because of their severe side effects. Thus, it is desired to develop 
a new camptothecin derivative wherein the excellent pharmacological activities of camptothecin compounds are duly 
retained but undesirable severe side effects are suppressed. 

Under the above mentioned circumstances, the present inventors have intensively studied in order to obtain an 
excellent camplolhecin derivative without the drawback of the conventional camptothecin compounds by utilizing the 
techniques of the above mentioned drug delivery system, and finally have found that a novel camptothecin derivative 
having desired pharmacological effects can be obtained by combining a camptothecin compound having a reactive 
group with a polysaccharide having carboxyl groups via an amino acid or a peptide, and have accomplished the present 
invention. 

An object of the present invention is to provide a novel camptothecin derivative comprising the camptothecin com- 
pound [I] bound to a polysaccharide having carboxyl groups via an amino acid or a peptide, which has enhanced 
antitumor activities with less side effects. 

Another object of the present invention is to provide a process for preparing these camptothecin derivative. 

The compound of the present invention is a camptothecin derivative comprising a camptothecin compound having 
an aminoalkoxy group or a hydroxyalkoxy group, represented by the formula [I]: 
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[I] 



70 



75 



20 



wherein R 1 , Ft 2 , R 3 , R 4 and R 5 are 

(A) among R 1 R 2 R 3 R 4 and R 5 , two groups being adjacent each other combine to form an alkylene group, or 
both are a hydrogen atom, and one ot the remaining three groups of FT , R 2 , R 3 , R 4 and R 5 is a group ot the formula: 
-X -Alk -R 6 and the other two groups are a hydrogen atom, an atkyl group or a halogen atom, or 

(B) among R 1 , R 2 , R 3 , R 4 and R 5 , two groups being adjacent each other combine to form an alkylene group, and 
one of the carbon atoms of said alkylene group is substituted by a group of the formula: -X^-Alk^R*. and the 
remaining three groups of R 1 , R 2 R 3 , R 4 and R* are a hydrogen atom, an alkyl group or a halogen atom, and 
one or two methylene groups of the alkylene group in (A) or (B) may optionally be replaced by -O-, -S- or -NH-. 
X is -O- or -NH- 

Alk is an alkylene group. 

R 6 is -NH 2 , a group of the formula: 



25 



-N NH» 

\ / 



35 



40 



or -OH, 

30 m and n are bolh 0 or 1 . or m is 1 and n is 0. 

which camptothecin compound is bound to a polysaccharide having carboxyl groups via an amino acid or a peptide. 
The camptothecin derivative of the present invention shows extremely potent antitumor activit.es but show low toxicity 
The camptothecin derivative of the present invention includes compounds which are prepared by combining the 
camptothecin compound |l | with a polysaccharide having carboxyl groups via an amino acid or a peptide. For example, 
such camplothecn derivatives may be prepared by combining a part or all of the carboxyl groups of an amino acid or 
a peptide with R* of the compound [1] through acid-amide or ester bonds, followed by combining a part or all of the 
carboxyl groups ol a polysacchande with ammo groups ot said amino acid or said peptide through acid-amide bonds. 
More particularly, the camplothecn derivative of the present invention includes compounds which are prepared by 
combining the C-lerm.nal carboxyl group of an amino ac.d or a peptide with R* of the compound [I] through an acid- 
amide or ester bond, followed by combm.ng a part or all of the carboxyl groups of a polysaccharide with the terminal 
amino group of said amino acid or said peptide through acid-amide bonds. 

Each substituent of the compound of the formula [I] of the present invention is explained below. 
The alkylene group-in the definition (A) lormed by combining adjacent two groups of R 1 , R 2 R 3 R and R each 
45 other wherein one or two methylene groups may optionally be replaced by -0-, -S- or -NH-, is formed by combining 
each other two substituents at 7- and 9-positions, 9- and 10-positions, 10- and 11-positions, or 11- and 12-posittons 
of the formula [I] and the alkylene group includes a straight chain or branched chain alkylene group having 2 to 6 
carbon atoms, for example, ethylene, Irirn ethylene, lelramelhyiene, pentamelhylene, hexamethylene, melhylmelhyl- 
ene, methylethylene, methyltrimethylene, etc. 
so The above alkylene group wherein one of the methylene groups is replaced by -O-, -S- or -NH- includes an alkylene 

group wherein a methylene group at the end or at any position other than the end is replaced by -O-, -S- or -NH-. For 
example such alkylene group includes an alkyleneoxy group represented by the formula: -O-Atk'- (Alk' is an alkylene 
group hereinafter the same) such as mcthyloncoxy, cthylcncoxy, trimcthylcncoxy, tctramcthylcncoxy, mcthylcthylc- 
neoxy; an alkyleneamino group represented by the formula: -NH-Alk'- such as methyleneamino, ethyleneam.no, tn- 
55 methyleneamino, tetramethyleneamino, methylethyleneamino; an alkylenethio group represented by the formula: -S- 
Alk'- such as methylenethio, ethylenethio, trimethylenethio, tetramethylenethio, methylethylenethio; an aikyleneoxy- 
alkyl group represented by the formula: -Alk'-O-Alk'- such as methyleneoxymethyl, ethyleneoxymethyl, trimethylene- 
oxymethyl, methylethyleneoxymethyl; an alkyleneaminoalkyl group represented by the formula: -Alk'-NH-Alk'- such as 



3 
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methyleneaminomethyl, ethyleneaminomethyl, trimethyleneaminomethyl methylethyleneaminomethyl; an 
alkylenethioalkyl group represented by the formula: -Alk'-S-Alk'- such as methylenethiomethyl, ethylenethiomethyl, 
trimethylenethiomethyl, methylethylenethiomethyl, and the like. 

The above alkylene group wherein two methylene groups are replaced by -O, -S- or -NH- includes an alkylene 
group wherein two methylene groups at the ends or at positions other than the ends are replaced by -O-, -S- or -NH-. 
For example, such alkylene group includes an alkylenedioxy group represented by the formula: -O-Alk'-O- such as 
m ethyl enedioxy, ethylenedioxy, trimethylenedioxy, tetramethylenedioxy, methylethylenedioxy; an alkylenediamino 
group represented by the formula: -NH-Alk'-NH- such as methylenediamino, ethylenediamino, trimethylenediamino, 
tetramethylenediamino, methylethylenediamino: an alkylenedithio group represented by the formula: -S-Alk'-S- such 
as methylenedithio, ethylenedithio, trimethylenedithio, tetramethylenedithio. methylethylenedithio, and the like. 

The Alk in the group of the formula: -Xn-AIk^R 6 includes a straight chain or branched chain alkylene group having 
1 to 6 carbon atoms, for example, methylene, ethylene, trimethylene, tetramethylene, pentamethylene, hexamethylene, 
methylethylene, methyltrimethylene. etc. The group of the formula: -X^-Alk^R 6 is, for example, an aminoalkyloxy group 
(e.g. aminoethyloxy, aminopropyloxy), a piperazinylalkyloxy group (e.g. piperazinylethyloxy, piperazinylpropyloxy, pip- 
erazinylbutyloxy, piperazinytpentyloxy), a hydroxyalkyloxy group (e.g. hydroxyethyloxy, hydroxypropyloxy, hydroxy- 
butyloxy, hydroxypentyloxy), an aminoalkylamino group (e.g. aminoethylamino, aminopropylamino, aminobutylamino, 
aminopentylamino), a piperazinylalkylamino group (e.g. piperazinylethylamino, piperazinyipropylamino, piperazinyl- 
butylamino, piperazinylpentylamino), a hydroxyalkylamino group (e.g. hydroxyethylamino. hydroxypropylamino, hy- 
droxybutylamino, hydroxypentylamino), an aminoatkyl group {e.g. aminomethyl, aminoethyl, aminopropyl, aminobutyl, 
aminopenlyl), a piperazinylalkyl group (e.g. piperazinylmelhyl, piperazinylethyl, piperazinylpropyl, piperazinylbutyl, pip- 
erazinylpentyl), a hydroxyalkyl group (e.g. hydroxymethyl, hydroxyethyl, hydroxy propyl, hydroxybutyl„hydroxypentyl), 
amino group, piperazino group, and hydroxy group. 

The alkylene group in the definition (B) formed by combining adjacent two groups of R\ R 2 , R 3 . R 4 and R 5 each 
other, wherein one or two methylene groups may optionally be replaced by -O-, -S- or -NH-, and one of the carbon 
atoms of said alkylene group is substituted by a group of the formula: -X n -Alk m -R 6 : is formed by combining each other 
two substituents at 7- and 9-positions, 9- and 10-positions, 10- and 11 -positions, or 11- and 12-positions of the formula 
[I]. Such alkylene group includes a straight chain or branched chain alkylene group having 2 to 6 carbon atoms, for 
example, ethylene, trimethylene. tetramethylene, pentamethylene, hexamethylene, methylethylene. methyltrimethyl- 
ene, etc., and the alkylene group wherein a methylene group or two methylene groups thereof are replaced by -O-, 
-S- or -NH- are the same ones as those exemplified in the above. Among these alkylene groups, ones wherein one of 
the carbon atoms is substituted by a group of the formula: -X^AIk^R 6 are also the same ones as those exemplified 
in the above. 

The lower alkyl group for the remaining groups of R 1 , R 2 , R 3 , R 4 and R 5 which do not form an alkylene group 
includes a straight chain or branched chain alkyl group having 1 to 6 carbon atoms, for example, methyl, ethyl, n-propyl, 
isopropyl, n-butyl, isobutyl. sec-butyl, pentyl, hexyl, etc. 

The halogen atom is fluorine, chlorine, bromine or iodine. 

Moreover, examples of the partial structure formed by Ring A and Ring B in the above definition (A) of the formula 
[I] are the following structures: 
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10 



IS 



20 




25 

wherein X, Alk, R 6 , m and n are the same as defined above. 

Besides, examples of the partial structure formed by Ring A and Ring B in the above definition (B) of the formula 
[I] are the following structures: 

30 



3S 



40 



45 




R 5 

wherein R 1 , R 2 , R 3 , R 4 and R 5 are each an alkyl group, a halogen atom or a hydrogen atom, and X, Alk, R 6 , m and n 
are the same as defined above. 

Among them, the preferable combinations of the R 1 , R 2 R 3 , R 4 and R s are: 

(1 ) R 1 and R 2 combine to form a trimethylene group, R 3 is a 3-aminopropyloxy group, R 4 and R 5 are each a 
hydrogen atom: 



5 




EP 0 781 781 A2 



H 2 N /Nv/X 0 

5 



(2) R 1 is a piperazinomethyl group, R 2 and R 5 are each a hydrogen atom, R 3 and R 4 combine to form an ethylen- 
edioxy group: 

10 

/ \ 



15 




20 (3) Ri is an aminomelhyl group, R 2 and R 5 are each a hydrogen atom, R 3 and R 4 combine to form an elhylenedioxy 

group: 



25 




30 

(4) R 1 . R 2 , R 4 and R 5 are each a hydrogen atom. R 3 is a 3-aminopropyloxy group: 
35 H 2 N /N ^0 



40 

(5) R 1 and R 2 combine to form an amino-substituted trimethylene group, R 3 is a methyl group, R 4 is a fluorine 
atom, R 5 is a hydrogen atom: 



45 



SO 




and 

55 

(6) R\ R 3 , R 4 and R 5 are each a hydrogen atom, R 2 is an amino group: 





6 
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NH 2 




The "polysaccharide having carboxyl groups" of the present invention includes those disclosed in the above men- 
tioned WO 94/19376. and includes polysaccharides having originally carboxyl groups in the structure thereof (e.g. 
hyaluronic acid peclic acid, alginic acid, chondroitin, heparin, etc.), and polysaccharides having originally no carboxyl 
group (eg pulluian dextran mannan, chitin, mannoglucan, chitosan, etc.) but being introduced thereto carboxyl 
groups. Among these polysaccharides, dextran is especially preferable, particularly dextran having an average mo- 
lecular weight of 20 000 to 400,000 is more preferable, and particularly dextran having an average molecular weight 
of 50.000 to 1 50 000 is most prelerable (said average molecular weight being determined by Gel permeation chroma- 
tography method (G D C analysis). Shinseikagaku Jikken Koza, vol. 20, p. 7). The polysaccharides having originally no 
carboxyl group but being introduced thereto carboxyl groups mean ones which are prepared by replacing hydrogen 
atoms ol a part or al; oi hydroxyl groups of polysaccharide having originally no carboxyl group by a carboxy-C^ alkyl 
group. 

The "polysaccharide having carboxyl groups" of the present invention also includes ones which are prepared by 
treating a polysaccharide originally having no carboxyl group with a reducing agent, and then followed by replacing 
hydrogen atoms o*n p^rt wr rt ll of hydroxyl gtoups of the product by a carboxy-C^ alkyl group. 

The alkyl moiety ol the above carboxy-C^ alkyl group which replaces the hydrogen atoms of a part or all of 
hydroxyl groups ol polysaccharide may be either a straight chain alkyl group or a branched chain alkyl group. Preferable 
carboxy-C,^ alkyl grouo io lor example carboxy methyl, 1 -carboxyethyl, 3-carboxypropyl, 1-methyl-3-carboxypropyl, 
2-mcthyl-3-carboxypropyl 4 c.irboxybuiyl etc., and carboxymcthyl and 1 -carboxyethyl arc more preferable. 

In the present mvoniion tho polysaccharide having carboxyl groups is preferably a carboxymethylated dextran or 
pulluian 

When mtroducmg a c*rtx>xyalkyl group into polysaccharides, the degree of the introduction thereto is expressed 
by "degree of substitution" wttrh is defined by the number of carboxyalkyl groups per a sugar residue, i.e. expressed 
by the following equation 

Degree of Substitution = Number of carbox Y* lk y ! 9 rou P s in the molecule 
Total number of sugar residues in the molecule 

When the carboxyakyl group is carboxymelhyl group, the degree of substitution is occasionally expressed by the 
degree of carboxymclh/U'ior (CM-degree). 

When tho polysacchar dc is pulluian dextran or mannoglucan, and all of the hydroxy groups thereof are substituted, 
the degree ol substitution :ho*coJ is 3 and the preferable degree of substitution is in the range of 0.3 to 0.8. 

When the polysaccharide is chitin. and all of the hydroxyl groups thereof are substituted, the degree of substitution 
thereof is 2. and the prcterab c ocgree of substitution is in the range of 0.3 to 0.8. 

Besides, it is esscn:iat th«t the polysaccharide of the present invention should have at least one carboxyalkyl group 
in the molecule except for polysaccharides having originally carboxyl groups. Therefore, polysaccharides having a 
degree of substitution cl 0 should bo excluded from the polysaccharide of the present invention. 

The polysaccharide havmq carboxyl groups may be prepared by the method disclosed in WO 94/19376. 

The amino acid which uvcrvenes between a camptothecin compound [I] and a polysaccharide having carboxyl 
groups includes both natural amino acids and synthetic amino acids (including D-amino acid, L-amino acid, a mixture 
thereof) and also includes cnnc neutral ammo acids, basic amino acids or acidic amino acids. Moreover, the amino 
acid of Ihe present mvoniicn may be not only u-amino acids but also p-amino acids, y-amino acids, e-amino acids, etc. , 
and includes, for example glycine u-alanine. p-alanine, valine, leucine, isoleucine, serine, threonine, cysteine, me- 
thionine, aspartic acid g!u:amic acid, lysine, arginine, phenylalanine, tyrosine, histidine, tryptophan, proline, hydroxy- 
proline, y-aminobutync acid * -aminocaproic acid, etc. 

The peptide of the present invention includes peptides derived from the above amino acids, or peptides having 
compounds other than amino acids in the part of the chain thereof. For example, a dicarboxylic acid such as succinic 
acid, a diamine such as othylonodiamine, or a diol such as ethyleneglycol may exist in the middle of the peptide chain 
or the terminus of the peptide chain Besides, the binding site of the peptide chain to the carboxyl groups of the polysac- 
charide usually starts from the N-terminus of the peptide chain through acid-amide bonds. When a basic amino acid 
(e.g. lysin) exists in the poplido chain the binding site of the peptide chain may be reversed by binding an e-amino 
group of the basic amino acid with carboxyl groups of a polysaccharide, and binding an a-amino group with the C- 
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terminus of the peptide chain. 

Such peptides may be ones composed of two or more amino acids, i.e. ones having two or more peptide chains, 
more preferably ones having 2 to 5 peptide chains. Suitable examples of the peptide chain are -Gly-Gly-L- or D-Phe- 
Gly-. -Gly-Gly-, -Gly-Gly-Gly-, -Gly-Gly-Gly-Gly-, -Gly-Gly-Gly-Gly-Gly-, -L- or D-Phe-Gly-, -L- or D-Tyr-Gly-, -L- or D- 
Leu-Gly-, and peptide chains containing these sequences (the N-terminus of these peptides or peptide chains con- 
taining these sequences is introduced onto carboxyl groups of a polysaccharide). Among these peptides, rGly-Gly-L- 
or D-Phe-Gly-. -Gly-Gly-, -Gly-Gly-Gly-, -Gly-Gly-Gly-Gly-, -Gly-Gly-Gly-Gty-Gly-, -L- or D-Phe-Gly- and -L- or D-Leu- * 
Gly- are more preferable. Most preferable peptides are -Gly-Gly-L-Phe-Gly-, -Gly-Gly-, -Gly-Gly-Gly-, -Gly-Gly-Gly- 
Gly- and -L- or D-Phe-Gly-. 

The camptothecin derivatives of the present invention may usually be prepared by combining the compound [I] 
with an amino acid or a peptide, followed by reacting the product with a polysaccharide having carboxyl groups. 

In the reaction between the compound [I] and an amino acid or a peptide, when R 6 of the formula [I] is -NH 2 or a 
piperazino group, the compound [I] is combined with the C-terminal carboxyl group of an amino acid or a peptide 
through acid-amide bonds. When R 6 of the formula [I] is -OH, the compound [j] is combined with the C-terminal carboxyl 
group of an amino acid or a peptide through ester bonds. In this case, it is preferable to protect other functional groups 
of an amino acid or a peptide which do not participate in said acid-amide bonds or ester bonds, for example, the N- 
terminal amino group or other carboxyl groups, are protected in a conventional manner, prior to the reaction of the 
compound [I] and an amino acid or a peptide. The protecting group may be any protecting groups which are conven- 
tionally used for protection of amino acids, and the protecting group of amino group is, for example, t-butoxycarbonyl 
group, p-melhoxybenzyloxycarbonyl group, etc., and the protecting group of carboxyl group is, for example, a lower 
alkyl group (e.g. t-butyl group), benzyl group, etc. 

The production of the above mentioned acid-amide bonds or ester bonds between R 6 of the compound [I] and an 
amino acid or a peptide is carried out by a conventional method, for example, by reacting in the presence of a con- 
densing agent in a suitable solvent. The solvent includes, for example, dimethylformamide, tetrahydrofuran, etc., and 
the condensing agent includes, for example, dicyclohcxylcarbodiimidc. 1-(3-dimcthylaminopropyl)-3-cthylcarbodiimide 
hydrochloride, etc. 

The camptothecin compound thus prepared by combining the compound [I] with an amino acid or a peptide, after 
removing the protecting group of an amino group or a carboxyl group therefrom by a conventional method when an 
amino group or a carboxyl group thereof is protected, is reacted with a polysaccharide having carboxyl groups, to give 
the desired camptothecin derivatives of the present invention. In this reaction, a part or all of the carboxyl groups of 
the polysaccharide are combined with the N-lerminal amino group of the amino acid or the peptide which is previously 
bonded to the camptothecin compound [I], through acid-amide bonds. 

The reaction of the camptothecin compound which is produced by combining the compound [I] with an amino acid 
or a peptide, and a polysaccharide having carboxyl groups is carried out by a conventional method, for example, in 
the presence of a condensing agent in a suitable solvent. The solvent includes, for example, water, ethanol, dimeth- 
ylformamide. or a mixture thereof, and the condensing agent includes, for example, 1 -(3-dimethylaminopropyl)-3-ethyl- 
carbodiimide hydrochloride, 2-ethyloxy-1-ethyloxycarbonyl-1,2-dihydroquinoline, etc. 

In the camptothecrn derivatives of the present invention, the ralio of the polysaccharide and the camptothecin 
compound [I] which is an active ingredient may be selected according to the kinds of the polysaccharide to be used, 
but the content of the camptothecin compound [I] in the camptothecin derivative of the present invention is preferably 
in the following range. 

When the polysaccharide is pullulan, dextran, chitin, mannoglucan or N-acetyl-de-N-sulfuric heparin, it is in the 
range ol 0.1 to 20 % by weight, more preferably in the range of 2 to 10 % by weight. 

When dextran is used as a polysaccharide in the present invention, the average molecular weight of the camp- 
tothecin derivative of the present invention is preferably in the range of 30,000 to 500,000, more preferably, in the 
range of 60,000 to 200,000, determined by the GPC analysis. 

The camptothecin derivatives of the present invention thus obtained may be converted into a pharmaceutically 
acceptable salt thereof, if necessary. The pharmaceutically acceptable salt includes, for example, salts with an alkali 
metal or an alkaline earth metal (e.g. sodium salt, potassium salt, calcium salt, etc.), or salts with an amino acid (e.g. 
arginine salt, lysine salt, etc.). 

Some of the camptothecin compounds of the formula [I] of the present invention are known compounds, for ex- 
ample, compounds disclosed in Japanese Patent First Publication (Kokai) Nos. 279891/1989, 222048/1993, 
B7746/1994, 228141/1994 and Japanese Patent First Publication (Kohyo) Nos. 503505/1992, 502017/1993, etc., and 
may be prepared by conventional methods, such as by the method disclosed in the following Reaction Scheme 1 : 



8 
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Reaction Scheme 1 





» wherein R 1 . R 2 , R 3 , R 4 and R* are ,he same as defined above. Ri". R 2 ', R 3 , ^ and R* are the same ■» "M* 
R« and R5 except that an amino group, a piperazino group or a hydroxyl group in the group of the formula. -X n Alk m 
R». which is contained in one of R 1 '. R 2 '. R 3 ', R 4 and FF is protected. pp^oonsoi bv 

That is the aminocarbonyl compound (1) is condensed with a known pyranomdolidme (2) (ct. EP-0220601 -A) by 
a method known as Friedlander condensation reaction (cf. Organic Reactions, 28. pp. 37-202, John W.ley & Son. 

In the above process, a group of the formula: -X n -Alk m -R6, which is contained in one of RV. R*. R 3 ', R 4 ' and R* 
mav be introduced after said Friedlander condensation reaction, when m is 1 . and n is 1 . 

Thai s .n the process of the above React™ Scheme 1 , a compound of the formula (1) wherem a corresponding 

,5 grouptoagroupof^ 

withL compound ,2) by Fnedlander condensation reaction, and the resulting condensed product ,s reacted wrth a 
p^ted am^oa.kano. or hydroxya.kano, represented by the formula: Re'-A,k m -OH (R* ■» P^^^W 
I prolecled piperazino group, o. a prolecled hydroxy group, and Alk and m are the same as defined above) or a edC. ve 
denvative thereof (e 9 . a protected ammoalky. ha.ide, a protected hydroxyalkyl halide)-. followed by removing the pro- 
se tectinq qroups therefrom to give the desired camptothecin compound [I]. 

The starting aminocarbonyl compound (1 ) may be prepared by the following Reaction Scheme 2: 



55 
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Reaction Scheme 2 



5 
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(a) ^ (b). 



Catalyst/catalytic reduction 

20 




(1) 

wherein R 1 '. R 2 ' R 3 R 4 and R 5 are l he same as defined above. 

The hydroxyl compound (h) is treated with an oxidizing agent such as pyridinium dichromate to give a ketone 
30 compound (b) which is I urtho* subjected to catalytic reduction in the presence of a suitable catalyst such as palladium- 
carbon to give the compound ( 1 ) 

When both m ard r ^rc 1 the group of the formula: -Xn-Alkm-R 6 . which is contained in one of R 1 , R 2 '. R 3 ', R 4 ' and 
R 5 '. may be introduced into no compound (a) by reacting a compound of the formula (a) wherein a corresponding 
group to a group ol the formula -^-Alk^R 6 is a hydroxyl group (-OH) or an amino group (-NH 2 ) with a compound of 
35 the formula HO-Alk R 6 ( Alk and R 6 are the same as defined above) or a reactive derivative thereof (e.g. a substituted 
alkyl hahde) 

The camptothecm derivatives of the present invention and a pharmaceutical^ acceptable salt thereof show excel- 
lent antitumor activities Hgatnsl vdrious tumors, especially they show excellent therapeutic effects on solid tumors such 
as pulmonary cancci uterine cancer, ovarian cancer, breast cancer, gastrointestinal cancer (large bowel cancer, gastric 
•to cancer etc ). 

The camptothecm cenval ves of the present invention and a pharmaceutical^ acceptable salt thereof are preferably 
administered parenterally (c g intravascular injection), and are usually used in the form of a liquid preparation (e.g. 
solution suspensior cTiu:sicn etc ). 

The dosage ot the cam ptothecin derivatives of the present invention varies according to the administration method, 
•* 5 ages weights or conditions ol the patients, but it is usually in the range of 0.02-50 rng/kg/day, more preferably in the 
range of 0.1-lOmg/kg/day converted into the dose of the camptothecin compound [I] (when R 6 is -NH 2 , a hydrochloride 
of the camptothecm compound |i] and when R G is a group of the formula: 



so 




a hydrochloride or dihydrochlondc of tho camptothecin compound [I]). 

The camptothecin donvalivos of the present invention and a process for preparing thereof are illustrated in more 
detail by the following Examples but should not be construed to be limited thereto. 
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Example 1 



Preparation of the camptothecin derivative of the following formula: 



CM.Dextran-Na-GIy-Gly-L-Phe-Gly-NH-(CH 2 )3-0 




H 5 ct OH 



O 



[CM-Dextran-Na: carboxymethyldextran sodium salt] 



(1) Preparation ol 3-(t-butoxycarbonylamino)propanol 

3-Aminopropanol (6.0 g) is dissolved in methylene chloride (50 ml), and thereto is added dropwise with stirring di- 
t-bulyl dicarbonale (1 8.3 g) under ice-cooling. The mixture is stirred al room temperature for 12 hours, and concentrated, 
and the residue is puiifted by silica gel column chromatography to give the title compound (1 3.98 g) as a colorless oil. 

Yield 99.9% 

IR (Neat) v^e™- 1 _ 3380, 1790 
Mass rrJz = 176 {[M+H] + ) 

NMR (300 MHz. CDCI 3 ): i> TMS = 1.45 (9H, s), 1.62-1.72 (2H, m), 3.0 (1H, brs), 3.29 (2H, dd, J=12Hz, 6Hz), 3.66 
(2H dd J=12Hz 6Hz). 4 80 (1H, brs) 

(2) Preparation of 3-(t-butoxycarbonylamino)propyt tosylate 

3-(t-Butoxycarbonylarnino)propan6l (10 0 g) is dissolved in methylene chloride (100 ml), and thereto are added 
wrth slirrmg Irielhylaminc (8.66 g) and tosyl chloride (16.3 g) under ice-cooling, and the reaction mixture is stirred at 
room temperature overnight. The reaction mixture is concentrated, and the residue is dissolved in a mixture of water 
and ethyl acetate The organic layer is separated, washed with a saturated sodium chloride solution, dried over sodium 
sulla:e r*nd concentrated under reduced pressure. The residue is purified by silica gel column chromatography to give 
the tttle compound (15 37 g) as a pale yellow oil. 

Yield 62 °o 

IR (Neat) v^^-'-. 3400. 3340, 1700 
Mass nrvv 352 ((M + Na]*) 

NMR (300 MH/ CDCI 3 ) 6™ s = 1 .42 (9H, s). 1 .78-1 .90 (2H, m), 2.45 (3H, s), 3.11-3.22 (2H, m), 4.09 (2H, t, J=6Hz), 
4 5-4 65 (1H m) 7 36 (2H. d. J=BHz), 7.77-7.83 (2H, m) 

(3) Preparation of 5-{3 , -(l-butoxycarbonylamino)propyloxy]-1-hydroxy-8-nitro-1 .2,3,4-tetrahydronaphthalene 

1 5-Dihydroxy-8-nilro-1 .2.3,4-tetrahydronaphthalene (2.0 g) (J. Med. Chem., 1973, 16 (3), 254) is dissolved in dry 
DMF {80 ml) and thereto are added potassium carbonate (2 equivalents), sodium iodide (1.4 equivalent) and 3-(t- 
butoxycarbonylamino)propyl tosylate (1 .4 equivalent). The reaction mixture is stirred at 50°C for 24 hours, and thereto 
is added ethyl acetate The mixture is washed with a saturated aqueous sodium chloride solution, and dried over 
sodium sulfate The residue is purified by silica gel column chromatography to give the tille compound (3.05 g) as a 
pale yellow amorphous powde i. 

Yield: 87 % 

IR (Neat): v max crn ' 1 - 3360, 1695 
Mass: m/z = 384 ([M+NH 4 ] + ) 

NMR (300 MHz, CDCI 3 ): 6™ s = 1 .36 (9H, s), 1 .57-1 .90 (6H, m), 2.52-2.71 (2H, m), 3.11 (2H, q, J=6Hz), 4.07 (2H, 
t, =6Hz), 5.12-5.17 (2H. m). 6.89 (1H, 1, J=5.5Hz). 6.96 (1H, d, J=9Hz), 7.68 (1H, d, J=9Hz) 

(4) Preparation of 5-[3'-(t-butoxycarbonylamino)propyloxy]-8-nitro-1 ,2,3,4-tetrahydronaphthalen-l-one 
5-[3'-(t-Butoxycarbonylamino)propyloxy]-1-hydroxy-8-nitro-1, 2,3,4-tetrahydronaphthalene (2.46 g) is dissolved in 
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dry methylene chloride (110 ml), and thereto are added molecular sieves 3A (6.73 g) and pyridinium dichlorochromate 
(15 equivalent) and the mixture is refluxed. After the reaction is completed, the mixture is diluted with ether, and the 
insoluble materials are removed by filtration through a pad of Celite. The filtrate is concentrated, and the residue is 
purified by silica gel column chromatography to give the title compound (1 .87 g) as a colorless powder. 
5 M.p. 76-77°C 

• Yield: 76% - • ' ' 

IR (Melt): v^" 1 " 1 = 3550, 1700 

NMrS Mr^f CDG^Ks = , .44 (9H, s). 2.02-2.20 (4H, m). 2.68-2.73 (2H, m). 2.92 (2H. 1. J=6Hz), 3.36 (2H, 
10 q .J=6.5Hz). 4.12 (2H,U=6HZ), 4.78 (1H, brs), 6.95 (1H,d.J=9Hz), 7.39 (1H,d,J=9Hz) 

(5) Preparation of 8-amino-5-[3 , -(t-butoxycarbonylamino)propyloxy]1 ,2,3,4-tetrahydronaphthalen-1-one 

5-[3'-(t-Butoxycarbonylamino)propyloxy]-8-nitro-1 ,2,3,4-tetrahydronaphthalen-1 -one (3.55 g) is dissolved in etha- 
is nol (160 ml) and thereto is added 10 % palladium-carbon (420 mg). The mixture is stirred under hydrogen atmosphere 
for 1 .5-hour.' and the catalyst is removed by tiltration. The filtrate is concentrated, and the residue is purified by silica 
gel column chromatography to give the title compound (3.56 g) as a yellow oil. 

M.p.: 112-115-0 

Yield: 83 % 

20 I R (Nujol): v msx cm ^= 3440, 3340, 1700, 1650 

NMR "(300 MH? CDCI3): 5™* = 1 .45 (9H, s), 1 .92-2.67 (4H. m), 2.61 (2H, t, J=6Hz), 2.87 (2H, t, J=6Hz), 3.35 
(2H, q, J-6.5HZ), 3.94 (2H, t, J-6HZ), 4.B5 (1H, brs), 6.10 (2H .bra). 6.48 (1H, d, J-9Hz), 6.94 (1H, d, J-SHz) 

25 (6) Preparation of iO-13'-(t-butoxycarbonylamino)propyloxy]-7.9-trimcthylcno-(20S)-camptothocin 

8-Amino-5-[3'-(t-butoxycarbonylamino)propyloxy]-1 ,2,3,4-tetrahydronaphthalen-1 -one (2.03 g) is dissolved in eth- 
anol (85 ml) and thereto are added (4S)-7,8-dihydro-4-ethyl-4-hydroxy-1H-pyrano[3,4-f]indolidine-3.6,10(4H)-tnone 
(800 mg) and p-toluenesulfonic acid (58 mg). and the mixture is refluxed for 17 hours. After the reaction is completed. 
30 the mixture is concentrated under reduced pressure to remove the solvent, and the resulling residue is pur.f,ed by 
silica gel column chromatography to give the title compound (850 mg) as a pale yellow powder. 

M.p.: 225-227°C (decomposed) 

Yield: 50 % 

IR(Nujol): v max cm " 1 = 3440, 3325. 1750, 1740, 1655, 1620 
35 Mass: m/z = 562 QM+H]+) (J ,u » o >m 

NMR (300 MHz. CDCI,): 5™S = 1.03 (3H, t, J=7.5Hz), 1.45 (9H, s), 1.82-2.18 (6H, m), 3.06-3.13 (4H, m). 3.41 
(2H, q, J=6Hz), 3.79 (1H, s), 4.24 (2H, t, J=6Hz), 4.9 (1H, br). 5.16 (2H, s), 5.30 (1H, d, J=16Hz). 5.75 (1H, d, J=16Hz), 
7.51 (1H. d, J=9Hz),7.61 (1H. s), 8.06 (1H, d. J=9Hz) 

40 (7) Preparation of 1 0-(3'-aminopropyloxy)-7,9-trimethylene-(20S)-camptothecin hydrochloride 

10-[3'-(t-Butoxycarbonylamino)propyloxy]-7,9-trimethylene-(20S)-camptothecin (836 mg) is suspended in dioxane 
(30 ml) and thereto is added dropwise with stirring a 18 % hydrochloric acid in dioxane (1 5 ml) under ice-cooling. The 
reaction mixture is stirred at room temperature, and after the reaction is completed, isopropyl ether is added to the 
■» reaction mixture, and stirred. The precipitated powder is collected by filtration, washed with ether, and dried under 
reduced pressure. The yellow powder thus obtained is dissolved in water, and lyophilized to give the title compound 
(620 mg) as a yellow powder 

M.p.. >194°C (decomposed) 

Yield. 84 % 
so |R (Nujol): v max c ^ = 1740. 1655 

Mass: m/z - 462 (|M-CI] + ) n< ;cu 

NMR (300 MHz. dg-DMSO): 8™S = 0.88 (3H. t. J=7.5Hz), 1.81-1.94 (2H, m), 1.97-2.15 (4H, m), 3.01-3.14 (6H, 
m), 4.28 (2H, t, J=6Hz). 5.23 (2H, s), 5.43 (2H, s), 7.28 (1H, s). 7.71 (1H, d, J=9.5Hz). 7.95-8.08 (3H, brs), 8.03 (1H, 
d, J=9.5Hz) 

ss 
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(8) Preparation of i0-[3'-(t-butoxycarbonylgl^ 
camptothecin 

10-(3 , -Aminopropyloxy)-7 l 9-trimethylene-(20S)-camptothecin hydrochloride (158 mg) and diisopropylethylamine 
5 (49 mg) are dissolved with stirring in DMF (5 ml), and thereto is added a solution of t-butoxycarbonylglycylglycyl-L- 
phenylalanylglycine (278 mg) and N-hydroxysuccinimide (143 mg) in dry DMF (8 ml), and further added thereto with 
stirring 1 -(*3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (1 83 mg) under ice-cooling. The mixture is stirred 
at room temperature for 1 6 hours. After the reaction is completed, the mixture is concentrated under reduced pressure 
to remove Ihe solvent, and the resulting residue is purified by silica gel column chromatography to give the title com- 
w pound (285 mg) as a pale yellow powder. 

Yield: Quantitative 

IR (Nupl): v^™" 1 = 3290, 1660 

Mass: m/z = 380 ([M+H] + ) 

NMR (300 MHz, CDCI 3 ): 6™ s = 1 .02 (3H, t, J=7.5Hz), 1 .43 (9H, s), 1 .85-1 .94 (2H,m), 2.02-2.10 (4H, m), 2.97-3.05 
75 (5H, m). 3.23 (1 H. dd, J=14Hz, 5Hz), 3 49 (2H, q, J=6.5Hz), 3.60-3.80 (6H, m), 4.20 (1 H, t, J=6Hz), 4.50-4.56 (1 H m), 
5.11 (2H, s). 529 (1H. d. J=16.5Hz), 5.71 (1H, d, J=16.5Hz), 5.85 (1H, brt), 7.08 (1H, m), 7.18-7.27 (5H. m), 7.45 (1H, 
d, J=7Hz), 7.52 (IK d. J=9.5Hz), 7.58 (1H, s) : 7.71 (1H, m). 7.99 (1H, d, J=9.5Hz) 

(9) Preparation of iO-[3'-(glycylglycyl-L-phenylalanylglycylamino)propyloxy]-7,9-trimethylene-(20S)-camptothecin 
20 hydrochloride 

10-[3'-(t-Butoxycarbonylglycylglycyl-L-phenylalanylglycylamino)propyloxy]-7,9-trimethylene-(20S)-camptothecin 
(273 mg) is dissolved in dioxane (10 ml), and thereto is added dropwise with stirring 18 % hydrochloric acid in dioxane 
(15 ml) under ice-cooling. The reaction mixture is stirred at room temperature, and after the reaction is completed, to 
.25 the mixture is added isopropyl ether. The mixture is stirred, and the precipitated powder is collected by filtration, washed 
with ether, and dried under reduced pressure. The yellow powder thus obtained is dissolved in water, and lyophilized 
to give the title compound (210 mg) as a yellow powder. 

M.p.: >174°C (decomposed) 

Yield 63 % 

30 |R (Nupl)- \' max cm -' 1 = 3190, 1745. 1650 

Mass: m/z = 780 ([M-CI] + ) 

NMR (300 MHz. d 6 -DMSO): 6™ s = 0.89 (3H. I, J=7Hz). 1 .26-1 .32 (2H, m), 1 .86-2.04 (6H, m), 2.79 (1 H, dd, J=14Hz, 
10Hz), 2.9B-3.05 (5H, m). 3.28-3.36 (2H. m). 3.54-3.88 (6H, m), 4.20 (2H, t, J=6Hz), 4.45-4.54 (1H, m), 5.19 (2H, s), 
5.43 (2H, s), 7.11-7.27 (5H. m), 7.35 (1H. s). 7.71 (1H, t, J=9.5Hz), 7.97 (1H, t, J=5.5Hz), 6.03 (1H, d, J=9.5Hz), 8.19 
35 (3H, br), 8.35 (1 H, t, J=6Hz). 3.43 (1 H. d. J=8Hz), 8.65 (1 H, t, J=5.5Hz) 

The camptothecin compound having an amino group obtained by the above process is condensed with a water 
soluble high molecular compound having carboxyl groups such as carboxymethyldextran (hereinafter, referred to as 
CM-dextran) to give the desired camptothecin derivative. The condensation reaction is carried out in the presence of 
a condensing agent such as a water soluble carbodiimide [1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochlo- 
40 ride, 2-ethoxy-1 -ethoxycarbonyl-1 ,2-dihydroquinoline, etc.] in a water or a mixture of water-an organic solvent. 

(10) Preparation of the camptothecin derivative 

CM-Dextran sodium salt (CM-degree: 0.5) (500 mg) is dissolved in water (20 ml), and thereto is added with stirring 
^5 io-[3'-(glycyl-glycyl-L-phenylalanyl-glycylamino)propyloxy]-7,9-trimethylene-(20S)-camptothecm hydrochloride (50 
mg) at a temperature below 10°C. To the mixture is added 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochlo- 
ride (1.5 g). during which the pH value of the mixture is kept at pH 6.5-7.0 with 0.1 N hydrochloric acid. The mixture is 
stirred at a temperature below 10°C for two hours, and the pH value thereof is adjusted to pH 9 with 0.1 N sodium 
hydroxide. The reaction mixture is purified by ion-exchange column chromatography (AGMP-50, Na-type, 30 ml, man- 
so ufactured by Bio-Rad, Laboratories, Inc.). The fractions containing the desired compound are combined (30 ml), and 
thereto is added a 3M aqueous sodium chloride solution (1 .2 ml), and the mixture is poured into ethanol (1 50 ml). The 
precipitates are collected by centrif ugation, and water (20 ml) is added to the precipitate, and then the mixture is filtered. 
To the filtrate is added a 3M aqueous sodium chloride solution (0.4 ml), and the mixture is added with stirring to ethanol 
(80 ml). The precipitates are collected by centrif ugation, washed with the solvent, and dried under reduced pressure 
5S to give the desired camptothecin derivative (41 5 mg). The content of 10-(3'-aminopropyloxy)-7,9-trimethylene-(20S)- 
camptothecin hydrochloride (the compound of Example 1-(7)) in the desired camptothecin derivative is 4.4 % which 
is calculated on the basis of the absorbance at 380 nm. According to the analysis by gel permeation chromatography 
(GPC). the average molecular weight of the desired camptothecin derivative is 160,000, and the degree of distribution 
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(Mw/Mn) is 1.57. 

Conditions for GPC analysis: G4000SWXL (manufactured by Toso, Ltd), 0.2M phosphate buffer (pH 7.0) 
Example 2 

Preparation of the camptothecin derivative of the following formula: 




(1) Preparation of 7-(4'-(l-buloxycarbonylglycylglyclyl-L-phenylalanylglycyl)piperazino)melhyl-10,11-ethylenedioxy- 
(20S)-camptothecin 

The title compound (518 mg) is obtained in the same manner as in Example 1 -(8) as a yellow powder from 7-pip- 
era2inomethyl-10.11-ethylenedioxy-(20S)-camptothecin hydrochloride (450 mg) and t-butoxycarbonyl-glycylglycyl-L- 
phcnylalanytglycinc (2 equivalents). 

Yield 74 °o 

IR (Nujol) v nax ^ = 3280, 1750, 1655 
Mass m/z - 923 <[M+H) + ) 

NMR (300 MHz d 6 -DMSO)- 5™$ = 0.89 (3H, t, J=7.5Hz), 1.37 (9H, s), 1.85-2.1 (2H. m), 2.3-2.6 (4H, m), 2.75 
(1H dd J-14H/ 1 0H/i. 3 05 (1H, dd, J=14Hz, 4.5Hz), 3.3-3 6 (6H, m), 3.58 (1H, dd,'J=21H7. 5.5H7), 3.74 (1H, dd, 
J= 1 7H/ 5 5Hz) 3 9-4 1 (4H. m). 4.44 (4H. s). 4.58 (1 H, m). 5.24 (2H. s). 5.42 (2H, s), 6.50 (1 H, s), 6.97 (1 H, t, J=6Hz), 
7 1-7 3(6H m) 7 55(1H s). 7.77 (1 H. s). 7.8-7.9 (1 H, br), 8.05-8.2 (2H, m) 

(2) Preparation of 7-(4'-(qlycylqlycyl-L-phenylalanylglycyl)pipera2ino)methyl-1 0.11 -ethylenedioxy-(20S)-camptothecin 
hydrochloride 

The lille compound (409 mg) is obtained in the same manner as in Example 1-(9) as a yellow powder from 7-(4'- 
(t-buloxycarbonylglycyl3lycyl-L-phenylalanylglycyl)pipera2ino)methylOO,11-ethylenedioxy-(20S)-camptothecin (478 
mg) 

M p 237-239°C (decomposed) 

IR (Nupl) v nax crn ' } = 3250, 1745, 1655 

Mass m/z = 323 ((M-CI]*) 

NMR (300 MHz d 6 -DMSO): 8™ s = 0.88 (3H, t, J=7Hz), 1.8-1 .99 (2H, m), 2.79 (1H, dd, J=14Hz, 10Hz), 3.07 (1H, 
dd J: 14Hz 4Hz) 3 1-43 (16H. m). 4.47 (4H, s), 4.55-4.70 (1H. m), 5.44 (2H, s), 5.67 (2H, s), 7.15-7.32 (6H, m), 7.65 
(1H s). 6 05 (1H s) 8 05-8.20 (3H, br), 8.29 (1H, br), 8.39 (1H, d, J=8.5Hz), 8.57 (1H, t, J=5.5Hz) 

(3) Preparation of the camptothecin derivative 

CM-Dextian sodium salt (CM-degree; 0.5) (1.2 g) and 7-(4 , -(glycylglycyl-L-phenylalanylglycyl)piperazino)methyl- 
10.11 -ethylenedioxy-(20S)-camptothecin hydrochloride (163 mg) are treated in the same manner as in Example 1- 
(10) to give the desired camptothecin derivative (798 mg) as a pale yellow powder. The content of 7-piperazinomethyl- 
10,11-ethytenedioxy-(20S)-camptothecin hydrochloride in the desired camptothecin derivative is 1.1 % which is calcu- 
lated on the basis of the absorbancc at 380 nm. According to the analysis by gel permeation chromatography (GPC), 
the average molecular weight of the desired camptothecin derivative is 169,000, and the degree of distribution (Mw/ 
Mn) is 1.32. 

Conditions for GPC analysis: G4000SWXL (manufactured by Toso, Ltd), 0.2M phosphate buffer (pH 7.0) 
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Example 3 

Preparation of the camptothecin derivative of the following formula: 



CM-Dextran-Na-Gly-Gly-L-Phe-Giy-NH— CH 2 

' " ~ ' * O 




(1) Preparation of 7-N-(t-butoxycarbonylglycylglyclyl-L-phenylalanylglycyl)aminomethyl- 10,11 -ethylenedioxy-(20S)- 
camptothecm 

The title compound (232 mgi is obtained in the same manner as in Example 1 -(8) as a yellow powder from 7-ami- 
nomelhyl-10,11-ethylenedioxy-(20S)-camplolhecin hydrochloride (222 mg) and l-butoxycarbonyl-glycylglycyl-L-phe- 
nylalanylglycine (2- equivalents). 

Yield: 58 % 

IR (Nujol): v max cm - 1 - 32B5. 1750, 1650 
Mass: m/z = 354 ([M+H]+) 

NMR (300 MHz, d 6 -DMSO): 5™ s = 0.88 (3H, t, J=7.5Hz), 1 .35 (9H, s), 1 .78-1 .94 (2H, m). 274 (1 H, dd, J=14Hz, 
10Hz), 2.99 (1H, dd. J=14Hz 4.5Hz), 3.4-3.8 (4H, m), 4.34-4.50 (1H, m), 4.42 (4H, s), 4.66-4.82 (2H, m), 5.42 (4H, 
brs), 6.50 (1H. s), 6.98 (1H. t J=6Hz), 7.12-7.28 (5H, m), 7.26 (1H, s), 7.56 (1H, s), 7.80 (1H, s), 7.91 (1H, br), 8.14 
(1H, d, J-7.5HZ), 8.32 {2K t. J-7.5HZ), 8.58 (1H, m) 

(2) Preparation of 7-N-(glycylglycyl-L-phenylalanylglycyl)aminomethyl-1 0, 1 1 -ethylenedioxy-(20S)-camptothecin 
hydrochloride 

The title compound (164 mg) is obtained in the same manner as in Example 1-(9) as a yellow powder from 7-N- 
(t-butoxycarbonylglycylqlycyl-L-phenylalanylglycyl)aminomethyl-10,n -ethylenedioxy-(20S)-camptothecin (203 mg). 
M.p. >211°C (decomposed) 
IR (Nujol): v^/" 1 ' 1 = 3220. 1745, 1655 
Mass m/z = 754 ([M-CI]*) 

NMR (300 MHz d 6 -DMSO) «™ s = 0.88 (3H, t, J=7Hz), 1.80-1.93 (2H, m), 2.77 (1H, dd, J=14Hz, 10Hz), 3.00 
(1H, dd, J=14Hz. 4Hz). 3 6-4.55 (7H. m). 4.42 (4H, s), 4.65-4.85 (2H, m), 5.42 (2H, s), 5.45 (2H, s), 7.13-7.26 (5H, m), 
7.27 (1H, s), 7.57 (1H, s). 7.83 (1 H. s), 8.03-3.16 (3H, br), 8.34-8.40 (2H, m), 8.54 (1H, br), 8.73 (2H, br) 

(3) Preparation of the camptothecin derivative 

CM-Dextran sodium salt (CM-degree; 0.5) (772 m) is dissolved in water (50 ml), and thereto is added DMF (25 
ml). The mixture is stirred under ice-cooling, and thereto are added 7-N-(glycylglycyl-L-phenylalanylglycyl)aminome- 
thyl-lO,H-ethylenedioxy-(20S)-camptothecin hydrochloride (106 mg) and 2-ethoxy-1-ethoxycarbonyl-1,2-dihydroqui- 
none (1 .57 g). The mixture is reacted overnight, and added into ethanol (450 ml) to give the precipitates, which are 
further treated in the same manner as in Example 1-(10) lo give the desired camptothecin derivative (545 mg) as a 
pale yellow powder. The content of 7-aminomethyl-10,11-ethylenedioxy-(20S)-camptothecin hydrochloride in the de- 
sired camptothecin derivative is 5.5 % which is calculated on the basis of the absorbance at 375 nm. According to the 
analysis by gel permeation chromatography (GPC), the average molecular weight of the desired camptothecin deriv- 
ative is 165,000, and the degree of distribution (Mw/Mn) is 1.40. 

Conditions for GPC analysis: G4000SWXL (manufactured by Toso, Ltd), 0.2M phosphate buffer (pH 7.0) 

Example 4 



Preparation of 10-(3'-aminopropyloxy)-(20S)-camptothecin hydrochloride: 
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(1) Preparation of 5^3'-(1-butoxycartx)nylamino)propytoxy]-2-nnrobenzaldehyde dimethyl acetal 

5-Hydroxy-2-nitrobenzaldehyde dimethyl acetal (3.0 g) is dissolved in dry dimethylformamide (50 ml), and thereto 
are added sodium-iodide (3.15 g), potassium carbonate (1.93 g) and 3-(t-butoxycarbonylamino)propyl tosylate (6.95 
5 g). The mixture is stirred at 50°C for three hours, and cooled to room temperature. The mixture is extracted with ethyl 
acetate, and the extract is washed with a saturated aqueous sodium chloride solution, and dried over sodium sulfate. 
The resultant is concentrated under reduced pressure to remove the solvent, and the residue is purified by silica gel 
column chromatography to give the title compound (5.22 g) as a pale yellow oil. 
Yield: Quantitative 
io |R (Neat): v max ™- 1 = 3360, 1710 

Mass: m/z = 393 ([M+Na] + ) 

NMR (300 MHz, CDCI 3 ): 5™ s = 1.44 (9H, s), 2.02 (2H, quint., J=6Hz), 3.33 (2H. dd, J=13Hz, 6Hz). 3.44 (6H, s), 
4.11 (2H, t, J=6Hz), 4.7 (1H, brs), 6.01 (1H, s), 6.90 (1H, dd. J=9Hz, 3Hz), 7.29 (1H, d, J=3Hz), 7.97 (1H, d, J=9Hz) 

J5 (2) Preparation of l0-[3'-(t-butoxycarbonylamtno)propyloxy]-(20S)-camptothecin 

5-[3'-(t-Butoxycarbonylamino)propyloxy]-2-nitrobenzaldehyde dimethyl acetal (1270 mg) is dissolved in ethanol 
(20 ml), and thereto is added 10 % palladium-carbon (120 mg), and the mixture is stirred under hydrogen atmosphere 
tor 1 .5 hour. The catalyst is removed by filtration, and to the filtrate are added (4S)-7,B-dihydro-4-ethyl-4-hydroxy-l H- 
20 pyrano[3,4-f]-indotidine-3,6,10(4H)-trione (300 mg) and p-toluenesullonic acid (22 mg) : and the mixture is stirred at 
room temperature overnight. The mixture is concentrated under reduced pressure to remove the solvent, and the 
residue is purified by silica gel column chromatography to give the title compound (204 mg) as a pale yellow powder. 

M.p. 223-224°C (decomposed) 

Yield: 34% 

25 |R (Nujol): v max cm - 1 = 3360, 1750, 1690 

Mass: m/z = 522 ([M i H] + ) 

NMR (300 MHz, CDCI 3 ): 5™ s = 1.03 <3H, t, J=7.5Hz). 1.46 (9H, s), 1.8-2.0 (2H, m), 2.08 (1H, dd, J=1 2.5Hz, 
6 5Hz) 2 10 (1H dd, J-12.5HZ, 6Hz), 3.40 (2H; q, J-6.5Hz), 4.1B (2H, t, J-6Hz). 4.82 (1H, brs), 5.24 (2H, s), 5.29 
(1H, d' J=16Hz), 5 73 (1K d, J=16Hz), 7.12 (1H, d, J=3Hz), 7.43 (1H, dd, J=9Hz, 3Hz), 7.61 (1H, s), 8.09 (1H, d, 
30 J=9H7), 8.20 (1 H, d, J=9Hz) 

(3) Preparation of 10-(3*-aminopropyloxy)-(20S)-camptothecin hydrochloride 

10-f3'-(t-Butoxycarbonylamino)propyloxyl-(20S)-camptothecin (352 mg) is dissolved in dry dioxane-ethanol (7 ml- 
35 1 ml) and to the mixture is added with stirring 1 9 % hydrochloric acid in dioxane (5 ml) under ice<:ooling. The reaction 
mixture is stirred at room temperature, and thereto is added isopropyl ether (10 ml). The precipitated powder is collected 
by filtration, and washed to give the title compound (339 mg) as a yellow powder. 
M.p. 21 4-21 8°C (decomposed) 
IR (Nujol): w^- 1 = 3470, 3280, 1745 
40 Mass: m/z = 422 ([M-CI] + ) ^ ^ 

NM R ( 300 MHz. d 6 -DMSO): 5™s = 0.89 (3H, t. J=7.5Hz), 1.80-1.95 (2H, m), 2.10-2.22 (2H, m), 2.96-3.10 (2H, 
m), 4.27 (2H, t J=6Hz), 5.25 (2H, s), 5.42 (2H, s), 7.29 (1H, s), 7.49-7.55 (2H, m), 8.08 (1H, d, J=10Hz), 8.19 (3H, 
brs), 8.54 (1H, s) 



45 Example 5 

Preparation of iO-[3-(glycyl-glycyl-L-phenylalanyl-glycylamino)propyloxy]-(20S)-camptothecin hydrochloride: 
(1 ) Preparation of i0-[3'-(t-butoxycarbonyl-g^^ 

50 

1 0-(3'-Aminopropyloxy)-(20S)-camptothecin hydrochloride (325 mg) is dissolved in dry dimethylformamide (1 0 ml), 
and thereto are added with stirring N-hydroxysuccinimide (4 equivalents), diisopropylethy famine (2 equivalents). N-t- 
butoxycarbonyl-glycyl-glycyl-L-phcnylalanylglycinc (2 equivalents) and 1-(3-dimcthylaminopropyl)-3-cthylcarbodiim- 
ide hydrochloride (4 equivalents) under ice-cooling. The reaction mixture is stirred at room temperature overnight, and 
55 concentrated under reduced pressure to remove the solvent. The residue is purified by silica gel column chromatog- 
raphy to quantitatively give the title compound (597 mg) as a yellow powder. 

IR (Nujol): v max cm " 1 = 3280, 1750, 1660 

Mass: m/z = 840 ([M+H] + ) 
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NMR (300 MHz, d 6 -DMSO): 5™ S = 0.B8 (3H, t, J=7Hz), 1.36 (9H, s), 1 .8-2.04 (4H, m), 2.72-2.84 (1 H, m), 3.00-3.12 
(1H, m), 3.24-3.36 (2H, m), 3.50-3.80 (6H, m), 4.18 (2H, t, J=6H7), 4.44-4.54 (1H ; m) f 5.24 (2H, s), 5.42 (2H, s), 6.50 
(1H. s), 6.99 (1H, t, J=6Hz). 7.12-7.27 (5H, m), 7.28 (1H, s), 7.48-7.55 (1H, m), 7.50 (1H, s), 7.88-7.96 (1H, m), 8.07 
(1H, d, J=9Hz), 8.12-8.36 (2H. m). 8.51 (1H, s) 

(2) Preparation of lO-[3'-(glycyl-glycyl-L-phenylalanyl-glycylam^ 

10-[3'-(t-Butoxycarbonyl-glycyl-giycyl-L-phenylalanyl-glycylamino)propyloxy]-(20S)-camptothe (560 mg) is 
treated in the same manner as in Example 4-(3) to give the title compound (438 mg) as a yellow powder. 
Yield: 82 % 

M.p. 1 94-1 99°C (decomposed) 

IR (Nujol): v max cm-i _ 1745, 1650 

Mass: m/z = 740 ([M-CI] + ) 

NMR (300 MHz. d 6 -DMSO): 8™ s = 0.88 (3H, t, J=7Hz), 1.80-2.03 (4H, m), 2.79 (1H, dd, J=14Hz t 10Hz), 3.05 
(1H, dd, J=14Hz, 5Hz), 3.2-3.5 (2H, m), 3.52-3.62 (2H, m), 3.62-3.83 (4H, m), 4.19 (2H, t, J=6Hz), 4.48-4.58 (1 H, m), 
5.25 (2H, s), 5.42 (2H, s), 6.5 (1H, brs), 7.13-7.26 (5H, m), 7.28 (1H, s), 7.49-7.55 (1H, m), 7.50 (1H, s, J=9.5Hz), 7.93 
(1H, t, J=6Hz), 8.0-8.14 (4H, m), 8.32-8.41 (2H, m), B.51 (1H, s), 8.56 (1H, t, J=5.5Hz) 



CM-Dextran sodium salt (CM-degree: 0.5) (513 mg) is dissolved in water (50 ml), and thereto are added with 
stirring 10-(3 , -(glycyl-glycyl-L-phenylalanyl-glycylamino)propyloxy]-(20S)-camptothecin hydrochloride (77 mg) and 1- 
(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (1 .54 g), during which the temperature is kept at a temper- 
ature below 10°C. The mixture is stirred for two hours at a temperature of below 10°C, during which the pH value of 
the mixture is kept at pH 6 0-6.5 with 0 2N hydrochloric acid. The reaction mixture is purified by ion-exchange column 
chromatography (AGMP-50. Na-type. 30 ml. manufactured by Bio-Rad, Laboratories, Inc.). The fractions containing 
the desired compound are combined, filtered, and to the filtrate is added ethanol. The precipitates are collected by 
centrif ugation. washed, and dried under reduced pressure to give a pate yellow powdery complex (492 mg). The content 
of 10-(3'-aminopropyloxy)(20S)-camptothecin hydrochloride in the desired camptothecin derivative is 2.B % which is 
calculated on the basis of the absorbance at 380 nm. According to the analysis by gel permeation chromatography 
(GPC), the average molecular weight of the desired camptothecin derivative is 179,000, and the degree of distribution 
(Mw/Mn) is 1 .42. 

Conditions for GPC analysis: G4000SWXL (manufactured by Toso, Ltd), 0.2M phosphate buffer (pH 7.0) 



Example 6 



Preparation of the camptothecin derivative of the following formula: 



CM-Dextran.Na-Gly-Gly-L-Phe-Gly-NH-(CH 2 )3-0 




Example 7 



Preparation of the camptothecin derivative of the following formula: 
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CM-Dexlran-Na-Gly-Gly-L-Phe-Gly-NH 



5 



70 




(1 ) Preparation of (9S)-1 -(t-butoxycarbonylglycylglyclyl-L-phenylalanylglycylam 
9-hydroxy-4-methyl-1 H 12H-benzo[de]pyrano[3\4':6,7]indolid^ 

75 

The title compound (247 mg) is obtained in the same manner as in Example 1-(8) as a pale yellow amorphous 
solid from (9SH-amino-9-ethyl-5-fiuoro-2,3-dihydro-^^ 

no[l,2-b]quinoline-lO,l3[9H,l5H]-dione hydrochloride (166 mg) and t-butoxycarbonylgtycylglyclyl-L-phenylalanylgly- 
cine (2 equivalents). 
20 Yield: 82% 

IR (Nujol): v^a/™- 1 = 3290, 1710, 1655 
Mass: m/z = 354 ([M+H]*) 

NMR (300 MHz, d 6 -DMSO): 6™ s - 0.B7 (3H, t, J_7Hz), 1 .37 (9H, s), 1 .8-1 .95 (2H, m), 2.05-2.3 (1 H. m), 2.42 (3H, 
s), 2.5-2.85 (2H. m), 2.9-3.1 <1H, m), 3.15-34 (2H m), 3.5-3.8 (6H, m), 4.4-4.55 (1H, m), 5.26 (2H, s), 5.42 (2H, s), 
25 5.55-5.65 (1H, m), 6.53 (1H, s), 6.99 (1H, t, J=5Hz), 7.1-7.3 (5H, m), 7.32 (1H, s), 7.81 (1H. d, J=11Hz), 7.8-7.95 (1H, 
m), 8.1-8.2 (1H, m). 8.3-8.4 (1H, m), 8.4-8.5 (1H, m) 

(2) Preparation of (9S)-1 -(glycyl-gtycyl-L-phenylalanylglycylamino)-9-ethyi-5-fluoro-2 1 3-dihydro-9-hydroxy-4-methyl- 
1H,12H-benzo[de]pyrano[3' 4' 6 7]tndolidino[1,2-b]quinoline-10,13[9H l 15H]-dione 

. 30 

The title compound (193 mg) is obtained in the same manner as in Example 1-(9) as a yellow powder from the 
compound (220 mg) in the above (1 ). 

M.p. >165°C (decomposed) 

IR (Nujol). v majt cm -> = 3350. 1745, 1660, 1615 
35 Mass: m/z = 754 ([M-CI+H]*) 

NMR (300 MHz. d 6 -DMSO) 6™ s = 0.87 (3H, t, J=7Hz), 1.80-1.94 (2H, m), 2.08-2.27 (2H, m), 2.41 (3H, s), 2.77 
(1H. dd. J=13Hz. 9Hz). 3 01 (1H. dd. J=13Hz. 5Hz), 3.15-3.28 (2H, m), 3.5-3.91 (6H, m), 4.45-4.56 (1H. m), 5.25 (2H, 
s). 5.41 (1H. d. J=13Hz) 5 42 (1H. d. J=13Hz), 5.57 (1H, m), 7.12-7.30 (5H, m), 7.32 (1H, s), 7.80 (1H, d, J=11Hz), 
8.0-8.2 (3H, br) t 8.32 (1H. d. J=7Hz), 8.43 (1H, t, J=5.5Hz), 8.50-8.62 (2H, m) 

40 

(3) Preparation of the camptothecin derivative 



CM-Dextran sodium salt*(CM-degree; 0.65) (2000 mg) and the compound (170 mg) obtained in the above (2) are 
treated in the same manner as in Example 3-(3) to give the desired camptothecin derivative (1 803 mg) as a pale yellow 
*s powder The content of (9S)-1 -ammo-9-ethyl-5-fluoro-2,3-dihydro-9-hydroxy-4-methyl-1 H, 1 2H-benzo[de]pyrano[3\4': 
6,7]indolidino[l,2-b]quinoline-10 1 3[9H,15H]-dione hydrochloride in the desired camptothecin derivative is 3.0% which 
is calculated on the basis of the absorbance at 376 nm. According to the analysis by gel permeation chromatography 
(GPC), Ihe average molecular weight of the desired camplolhecin derivative is 187,000, and the degree of distribution 
(Mw/Mn) is 1.54. 

s° Conditions for GPC analysis: G4000SWXL (manufactured by Toso, Ltd), 0.2M phosphate buffer (pH 7.0) 



Examples 8-24 

The camptothecin derivatives as listed in Table 1 are obtained in the same manner as in Examples 1-6. 



55 
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Table 1 




Ex - i R 
No. 1 


Ex. 
No. 


R 


8 j CM-Dextran-Na-L-Phe- 


ifi 


CM-Pullulan-Na-L-Phe- 


9 


CM-Dextran-Na-Gly-GIy- 


17 


CMPullulan-Na-Gly-Gly- 


10 j CM-Dextran-Na-L-Leu-Giy- 


18 


CM-PullulanNa-L-Leu-Gly- 


1 1 | CM Dextran Na-L-Phe-Gly- 


19 


CMPullulanNa-L-Phe-Gly- 


12 | CMDextranNa-L-Tyr-Gly- 


20 


CM-PullulanNa-L-Tyr-Gly- 




21 


CM-Pullulan-Na-Gly-Gly- 
L-Phe-Gly- 


13 


CM Dextran Na-Gly-Gly- 
Giy- 


22 


CM-Pullulan-Na-Gly-Gly- 
Gly- 


14 


CM-Dextran-Na-Gly-Gly- 
G'y-Gly- 


23 


CMPullulanNa-Gly-Gly- 
Gly-Gly- 


15 


CM-Dextran-Na-Gly-Gly- 
Gly-Gly-Gly- 


24 


CM-Pullulan-Na-Gly-Gly- 
Gly-Gly-Gly- 



[CM-Pullulan-Na: Carboxymethylpullulan sodium salt] 



Examples 25-41 

The camptolhccin dcr vniivcs as listed in Table 2 are obtained in the same manner as in Examples 1-6. 
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Table 2 




H 5 C2 OH 



Ex. 
No. 


R 


E. A. 

No. 


R 


25 j CMDextranNa-L-Phe- 


33 


CM-PullulanNa-L-Phe- 


26 ! CMDextranNa-Gly-Gly- 


34 


CMPullulan-Na-Gly-Gly- 


27 


CMDextran-Na-L-Leu-Gly- 


35 


CM-Pullulan-Na-L-Leu-Gly- 


28 


CMDextran-Na-L-Phe-Gly- 


36 


CM-PullulanNa-L-Phe-Gly- 


29 


CM ■ Dext ra n • Na-L-Tyr-G ly- 


37 


CMPullulanNa-L-Tyr-Gly- 




38 


CM-Pullulan-Na-Gly-Gly- 
L-Phe-Gly- 


30 


CMDextran-Na-Gly-Gly- 
Gly- 


39 


CM-Pullulan-Na-Gly-Gly- 
Gly- 


31 


CMDextranNa-Gly-Gly- 
Gly-Gly- 


40 


CM-PullulanNa-Gly-Gly- 
Gly-Gly- 


32 


CM-Dexlran-Na-Gly-Gly- 
Gly-Gly-Gly- 


41 


CM-PullulanNa-Gly-Gly- 
Gly-Gly-Gly- 



Examples 42-59 

The camptothecin derivatives as listed in Table 3 are obtained in the same manner as in Examples 1-6. 
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Table 3 
NH O 




Ex. 
No. 


R 


Ex. 
No. 


R 


42 ! CM-DextranNa-L-Phe- 


51 


CMPullulan-Na-L-Phe- 


43 


CM-DextranNa-Gly-Gly- 


52 


CMPullulanNa-Gly-Gly- 


44 


CM-DextranNa-L-Leu-Gly- 


53 


CMPullulanNa-L-Leu-Gly- 


45 


CM-DextranNa-L-Phe-Gly- 


54 


CMPullulan-Na-L-Phe-Gly- 


46 


CM-DextranNa-L-Tyr-Gly- 


55 


CMPullulanNa-L-Tyr-Gly- 


47 


CMDextranNa-Gly-Gly- 
L-Phe-Gly- 


56 


CMPullulanNa-Gly-Gly- 
L-Phe-Gly- 


48 


CM-DextranNa-Gly-Gly-Gly- 


57 


CMPullulanNa-Gly-Gly- 
Gly- 


49 


CM-Dextran Na-Gly-Gly- 
Gly-Gly- 


58 


CMPullulahNa-Gly-Gly- 
Gly-Gly- 


50 


CM-Dextran-Na-Gly-Gly- 
Gly-Gly-Gly- 


59 


CM-Pullulan-Na-Gly-Gly- 
Gly-Gly-Gly- 



Examples 60-76 

The camptothecm derivatives as listed in Table 4 are obtained in the same manner as in Examples 1 -6. 
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Table 4 




Ex. ! R 

NO. ; 


Ex. 
No. 


R 


60 ! CM Dextran Na-L-Phe- 


68 


CM-Pullulan-Na-L-Phe- ! 


61 


CMDextranNa-Gly-Gly- 


69 


CMPullulan-Na-Gly-Gly- 


i 62 i CMDextran-Na-L-Leu-Gly- 


70 


CM-Pullulan-Na-L-Leu-Gly- 


63 


CM-Dexlran Na-L-Phe-Gly- 


71 


CMPullulan-Na-L-Phe-Gly- 


64 


CM Doxtran Na-L-Tyr-Gly- 


72 


CMPullulan-Na-L-Tyr-Gly- 




73 


CMPullulan-Na-Gly-Gly- 
L-Phe-Gly- 


65 


CMDextranNa-Gly-Gly-Giy- 


74 


CMPullulanNa-Gly-Gly- 
Gly- 


i CMDextran Na-Gly-Gly- 
66 j Gly-Gly- 


75 


CM-Puliulan-Na-Gly-Gly- 
Gly-Gly- 


| CM Dextran Na-Gly-Gly- 
67 | Gly-Gly-Gly- 


76 


CMPullulanNa-Gly-Gly- 
Gly-Gly-Gly- 



Examples 77-93 

The camptothecm dcr v^nvcs as listed in Table 5 are obtained in the same manner as in Examples 
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Table 5 




1 Ex. 
No. 


R 


Ex. 
No. 


R 


77 CM-Dextran-Na-L-Phe- 


85 


CM-Pullulan-Na-L-Phe- 


78 i CM-Dextran Na-Gly-Gly- 


86 


CM-PullulanNa-Gly-Gly- 


79 | CM-DextrarvNa-L-Leu-Gly- 


87 


CM-Pullulan-Na-L-Leu-Gly- 


80 ; CMDextran-Na-L-Phe-Gly- 


88 


CM-Pullulan-Na-L-Phe-Gly 


81 


CM Dextran Na-L-Tyr-Gly- 


89 


CMPullulanNa-L-Tyr-Gly- 




90 


CMPullulanNa-Gly-Gly- 
L-Phe-Gly- 


QO | CM Dextran Na-Gly-Gly- 
i Gly- 


91 


CM-PullulanNa-Gly-Gly- 
Gly- 


fl _ CMDextranNa-Gly-Gly- 
W ; Gly-Gly- 


92 


CM-PullulanNa-Gly-Gly- 
Gly-Gly- 


84 


CMDextranNa-Gly-Gly- 
Gly-Gly-Gly- 


93 


CMPullulanNa-Gly-GIy- 
Gly-Gly-Gly- 



Examples 94-110 

The camptolhecin derivatives as listed in Table 6 are obtained in the same manner as in Examples 1-6. 
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Table 6 

O 




Ex. 
No. 


R 


Ex. 
No. 


R 


94 ' CM-Dextran-Na-L-Phe- 


102 


CM-Pullulan-Na-L-Phe- 


95 j CM-Dextran-Na-Gly-Gly- 


103 


CM-Pullulan-Na-Gly-Gly- 


96 j CMDextranNa-L-Leu-Gly- 


104 


CM-Pullulan-Na-L-Leu-Gly- 


97 


CM-Dextran-Na-L-Phe-Gly- 


105 


CM-Pullulan-Na-L-Phe-Gly 


98 


CMDextran-Na-L-Tyr-Gly- 


106 


CM-Pullulan-Na-L-Tyr-Gly- 




107 


CM-Pullulan-Na-Gly-Gly- 
L-Phe-Gly- 


99 


CMDextran-Na-Gly-Gly- 
Gly- 


108 


CM-Pullulan-Na-Gly-Giy- 
Gly- 


100 


CM-Dextran-Na-Gly-Gly- 
Gly-Gly- 


109 


CMPullulan-Na-Gly-Gly- 
Gly-Gly- 


101 


CM-Dextran-Na-Gly-Gly- 
Gly-Gly-Gly- 


110 


CM-Pullulan-Na-Gly-Gly- 
Gly-Gly-Gly- 



Reference Example 1 

{ 1 ) Dextran (Dextran T-110, average molecular weight: 1 00,000 (by the GPC analysis), manufactured by Pharmacia 
Biotech AB) (29 g) is dissolved in water (290 ml). To the solution is added sodium borohydride (1.45 g) at 0-5°C, 
and the mixture is stirred at 5°C overnight. The pH value of the reaction mixture is adjusted to pH 5 with acetic 
acid, and the mixture is further stirred at room temperature for 3 hours. The pH value of the mixture is adjusted to 
pH 7 with 2N aqueous sodium hydroxide solution, and thereto is added ethano! (1 .2 L) with vigorously stirring. The 
mixture is allowed to stand, and the insoluble materials are precipitated. The supernatant of the mixture is removed 
by dccantation, and the residue is contrif ugod. The residue is dissolved in water (0.5 L) and the mixture is lyophilized 
to give a white powder (26.3 g). 

(2) The white powder thus obtained (50 g) is dissolved in water (500 ml), and thereto is added sodium hydroxide 
(200 g) under ice-cooling. The mixture is stirred for 30 minutes, and warmed to room temperature. To the mixture 
is added dropwise a solution of monochloroacetic acid (110 g) in water (150 ml), and the mixture is stirred at 40°C 
for 18 hours. The reaction mixture is cooled to a temperature below 10°C, and the pH value of the mixture is 
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adjusted to pH 8-9 with acetic acid. Methanol (6 L) is added to the reaction mixture with vigorously stirring, and 
the insoluble materials are precipitated. The insoluble materials are collected by filtration, and dissolved in pure 
water (5 L). The solution is desalted by ultrafiltration. The residual solution is concentrated under reduced pressure, 
and filtered. Ethanol is added to the filtrate, and the precipitated material is collected by filtration, washed with 
aqueous ethanol and acetone, and dried under reduced pressure at room temperature, and then dried under 
reduced pressure at 50°C to give carboxymethyldextran (CM-dextran) sodium salt (the degree of carboxymethyl- 
ation by neutralization titration method: 0.5) (50.2 g). 

Reference Example 2 

CM-Dextran sodium salt having a degree of carboxymethylation of 0.65 is obtained in the same manner as in 
Reference Example 1 except that the amount ol monochloroacetic acid is changed. 



Claims 

1. A camptothecm derivative comprising a camptothecin compound of the formula [I]: 




wherein R 1 , R 2 , R 3 and R 5 are 

(A) among R 1 . R 2 R 3 . R 4 and R 5 , two groups being adjacent each other combine to form an alkylene group, 
or both are a hydrogen atom, and one of the remaining three groups of R 1 , R 2 . R 3 , R 4 and R 5 is a group of 
the formula: -X n -Alk m -R 6 . and the other two groups are a hydrogen atom, an alkyl group or a halogen atom, or 

(B) among R 1 , R 2 . R 3 . R 4 and R 5 , two groups being adjacent each other combine to form an alkylene group, 
and one of the carbon aloms of said alkylene group is substituted by a group of the formula: -Xp-Alk^R 6 . and 
the remaining three groups of R 1 . R 2 , R 3 . R 4 and R 5 are a hydrogen atom, an alkyl group or a halogen atom, and 
one or two methylene groups of the alkylene group in (A) or (B) may optionally be replaced by -O-, -S-or -NH-, 
X is -O- or -NH-, 

Alk is an alkylene group. 

R 6 is -NH 2 , a group of the formula: 



-N NHi 



or-OH, 

m and n are both 0 or 1 , or m is 1 and n is 0, 

wh ich camptothecin compound is bound to a polysaccharide having carboxy I groups via an amino acid or a peptide, 
or a pharmaceutical^ acceptable salt thereof. 

2. The compound according to claim 1 , wherein a part or all of the carboxyl groups of the polysaccharide are bonded 
to an amino group of the amino acid or the peptide through acid-amide bonds, and a part or all of the carboxyl 
groups of said amino acid or said peptide are bonded to R6 of the compound [I] through acid-amide or ester bonds, 
or a pharmaceutical^ acceptable salt thereof. 

3. The compound according to claim 2, wherein a part or all of the carboxyl groups of the polysaccharide are bonded 
to the N-terminal amino group of the amino acid or the peptide through an acid-amide bond, and the C-terminal 
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carboxyl group of the amino acid or the peptide is bonded to R 6 of the compound [I] through an acid-amide or ester 
bond, or a pharmaceutically acceptable salt thereof. 

4. The compound according to claim 3. wherein R 6 of the compound [I] is -NH 2 or a group of the formula: 



io • and the polysaccharide having carboxyl groups is a carboxymethylated dextran or pullulan, and the compound [I] 
and the polysaccharide are combined via a peptide, or a pharmaceutically acceptable salt thereof. 

5. The compound according to claim 4, wherein (1) R 1 and R 2 combine to form a trimethylene group, R 3 is a 3-ami : 
nopropyloxy group, R 4 and R 5 are each a hydrogen atom; (2) R 1 is a piperazinomethyl group, R 2 and R 5 are each 

is a hydrogen atom, R 3 and R 4 combine to form an ethylenedioxy group; (3) R 1 is an aminomethyl group, R 2 and R 5 

are each a hydrogen atom, R 3 and R 4 combine to form an ethylenedioxy group; (4) R 1 , R 2 , R 4 and R 5 are each a 
hydrogen atom. R 3 is a 3-ammopropyIoxy group; (5) R 1 and R 2 combine to 1orm an amino-substituted trimethylene 
group. R 3 is a methyl croup, R 4 is a fluorine atom, R 5 is a hydrogen atom; or (6) R 1 , R 3 , R 4 and R 5 are each a 
hydrogen atom. R 2 is an amino group, or a pharmaceutically acceptable salt thereof. 

6. The compound according to claim 5, wherein the peptide is a member selected from the group consisting of glycyl- 
glycyl-L- or D-phenylalanyl-glycine, glycyl-glycine, glycyl-glycyl-glycine, glycyl-glycyl-glycytglycine, glycyl-glycyl- 
glycyl-glycyl-glycme, L- or D-phenylalanyl-glycine and L- or D-leucyl-gtycine, or a pharmaceutically acceptable salt 
thereof 

7. The compound according to claim 6, wherein the peptide is glycyl-glycyl-L-phenylalanyt-glycine, or a pharmaceu- 
tically acceptable salt thereof. 

8. The compound according to claim 6, wherein the peptide is glycyl-glycine, or a pharmaceutically acceptable salt 
30 thereof 

9. The compound according to claim 6, wherein the peptide is glycyl-glycyl-glycine, or a pharmaceutically acceptable 
salt thereof 

3S 10. The compound according to claim 6. wherein the peptide is glycyl-glycyl-glycyl-glycine, or a pharmaceutically 
acceptable salt thereof. 

11. The compound according to claim 6, wherein the peptide is L- or D-phenylalanyi-glycine, or a pharmaceutically 
acceptable salt thereof. 

40 

12. The compound according to any one of claims 7, 8, 9. 10 and 11 , wherein the degree of carboxymethylation of the 
polysaccharide is in the range of 0.3 to 0.8. 

13. A process lor preparing a camptothecin denvative comprising a camptothecin compound represented by the for- 
-*s mula [l| 



20 



25 



so 



55 




[I] 



wherein R 1 , R 2 , R 3 . R 4 and R 5 are 
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(A) among R 1 , R 2 , R 3 , R 4 and R 5 , two groups being adjacent each other combine to form an alkylene group, 
or both are a hydrogen atom, and one of the remaining three groups of R 1 , R 2 , R 3 , R 4 and R 5 is a group of 
the formula: -X n -Alk m -R 6 , and the other two groups are a hydrogen atom, an alkyl group or a halogen atom, or 

(B) among R 1 , R 2 R 3 R 4 and R 5 , two groups being adjacent each other combine to form an alkylene group, 
£ and one of the carbon atoms of said alkylene group is substituted by a group of the formula: -Xn-Alk^-R 6 . and 

the remaining three groups of R 1 , R 2 R 3 , R 4 and R 5 are a hydrogen atom, an alkyl group or a halogen atom, and 
one or two methylene groups of the alkylene group in (A) or (B) may optionally be replaced by -O-, -S- or -NH-, 
X is -O- or -NH-, 
Alk is an alkylene group, 
io R6 is -NH 2 , a group of the formula: 

75 

or -OH, 

m and n are both 0 or 1 , or m is 1 and n is 0, 

which camptothecin compound is bound to a polysaccharide having carboxyl groups via an amino acid or a peptide, 
20 or apharmaceulically acceptable salt thereof, 

which comprises reacting the camptothecin compound [I] with an amino acid or a peptide, removing the protecting 
group of an amino group or a carboxyl group from the resulting product when an amino group or a carboxyl group 
thereof is protected, reacting the resulting product with a polysaccharide having carboxyl groups, and then, if 
required, converting the resulting derivative into a pharmaceutical ly acceptable salt thereof. 



2S 



14. A process for preparing a compound comprising a camptothecin compound represented by the formula [I]: 
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R 2 R 1 




H 5 C2 OH 



[I] 
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SO 



wherein R\ R 2 , R 3 R 4 and R 5 are 

(A) among R 1 , R 2 , R 3 R 4 and R 5 , two groups being adjacent each other combine to form an alkylene group, 
or both are a hydrogen atom, and one of the remaining three groups of R 1 , R 2 , R 3 , R 4 and R 5 is a group of 
the formula: -X n -Alk m -R 6 , and the other two groups are a hydrogen atom, an alkyl group or a halogen atom, or 

(B) among R 1 , R 2 R 3 , R 4 and R 5 , two groups being adjacent each other combine to form an alkylene group, 
and one of the carbon atoms of said alkylene group is substituted by a group of the formula: -Xp-AI^-R 6 , and 
the remaining three groups of R 1 , R 2 , R 3 . R 4 and R 5 are a hydrogen atom, an alkyl group or a halogen atom, and 
one or two methylene groups of the alkylene group in (A) or (B) may optionally be replaced by -O-, -S- or -NH-, 
X is -O- or -NH-, 

Alk is an alkylene group, 

R 6 is -NH 2 , a group of the formula: 



NH, 



ss 



or -OH, 

m and n are both-0 or 1 , or m is 1 and n is 0, 



which camptothecin compound is bound to an amino acid or a peptide, or a salt thereof, 
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which comprises reacting the compound [I] with an amino acid or a peptide, removing the protecting group of an 
amino group or a carboxyl group therefrom when an amino group or a carboxyl group thereof is- protected: and 
then, if required, converting the resulting compound into a salt thereof. 

5 A pharmaceutical composition especially for administration by injection which comprises a therapeutically effective 
amount of a camptothecin derivative as set forth in either one of claims 1 to 1 2 in an admixture of a pharmaceutical^ 
acceptable carrier or diluent. 

6. Use of a camptothecin derivative as defined in any one of claims 1 to 12 for the preparation of a medicinal com- 
position for prophylaxis or treatment of tumor. 



28 



(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 




(12) 



(n) EP0 781 781 A3 

EUROPEAN PATENT APPLICATION 



(88) Date of publication A3: 

01.04.1998 Bulletin 1998/14 

(43) Date of publication A2: 

02.07.1997 Bulletin 1997/27 

(21) Application number: 96309470.1 

(22) Date of filing: 23.12.1996 



(51) Intel * G08B 37/00, -C08B 37/02, 
A61K 31/715, C07D 491/22 



(84) Designated Contracting States* 

AT BE CH DE DK ES Fl FR GB GR IE IT Li LU MC 
NL PT SE 

(30) Priority: 28.12.1995 JP 343575/95 
30.07.1996 JP 200105/96 

(71) Applicant: TANABE SEIYAKU CO., LTD. 
Chuo-ku Osaka (JP) 

(72) Inventors: 

• Tsujihara, Kenji 
Urawa-shi, Saitama-ken (JP) 



• Kawaguchi, Takayuki 
Toshima-ku, Tokyo-to (JP) 

• Okuno, Satoshi 
Misato-shi, Saitama-ken (JP) 

• Yano, Toshiro 
Urawa-shi, Saitama-ken (JP) 

(74) Representative: Hardisty, David Robert et al 
BOULT WADE TENNANT, 
27 Furnival Street 
London EC4A IPQ (GB) 



(54) Camptothecin derivatives 

(57) A camptothecin derivative comprising a compound of the formula [I]: 




[i] 



wherein R\ R 2 , R 3 , R 4 and R 5 are (A) adjacent two groups combine to form alkylene, or both are H, and one of the 
remaining three groups is -X n -Alk m -R 6 , and the other two are H. alkyl or halogen, or (B) adjacent two groups combine 
to form alkylene, and one of the carbon atoms of said alkylene group is substituted by -Xn-AI^-R 6 , and the remaining 
three groups are H, alkyl or a halogen, and one or two -CH 2 - of the alkylene in (A) or (B) may optionally be replaced 
by -O-, -S- or -NH-, X is -O- or -NH-, Alk is alkylene, R 6 is -NH 2> 



CO 
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00 



— N NH. 



w or -OH, m and n are both 0 or 1, or m is 1 and n is 0, which camptothecin compound is bound to a polysaccharide 
having carboxy I groups via an amino acid or a peptide, or a pharmaceutical^ acceptable salt thereof. Said camptothecin 
t- derivatives show enhanced antitumor activities but few side effects and are useful as a medicament 
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